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Use a concrete block much smaller than the roof itself. Our calculations show that many neutrons escaped from the side surface. A larger block will increase number of lower energy neutrons over our tally surface (top cylinder surface). However, the calculated doses were average values over the surface; a larger block with more lower energy neutron may not significantly change the dose values.
Place the point source right below the gap. If we move the source away from the gap, the neutron incident occurs at an oblique angle and the effect of the air gap will decrease.
.Test the real case (the proton beam travels parallel to the roof). The neutron produced in the direction toward the roof has a softer spectrum than the one we used in dose calculations. The softer spectrum will produce lower doses.
The simple cases we present in this paper show how the effects of neutron flux and spectrum may compensate each other to yield the reasonable results presented here.
Conclusion
From this simple study, we conclude that under some conditions, the gap in shielding material may increase neutron dose at points outside the shielding by up to a factor of 2.
This problem can easily be fixed by filling the gap with a simple material such as soil. 
